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Abstract: 



PROBLEM TO BE SOLVED: To obtain the subject new compound useful as an intermediate for a 
phthalocyanine compound containing a substituent group on a specific position on a phthalonitrile 
skeleton benzene nucleus. 



SOLUTION: This compound is substituted with 1-2 phenoxy groups among four substitutable positions 
of a benzene nucleus of a phthalonitrile skeleton, in which the phenoxy groups are substituted with 
(substituted) aiyl groups, such as 4-(2-phenyl-6-(2- propyl)phenoxy)3,5,6-trifluoronitrile. The high- 
purity compound is efficiently obtained in high yield by reacting 2-40 pts.wt., preferably 5-20 pts.wt. of 
a phenol compound substituted with a (substituted) aryl group with 1-2 mols, preferably 1.1-1.5 mols of 
a phthalonitrile compound substituted with at least one halogen atom based on 1 mol of the phenol 
compound in 100 pts.wt. of an organic solvent in the presence of a catalyst at 30-250°C, preferably 50- 
200°C. 
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/k 2-3-K7xX/k 3-7WD7x-/k 3- 
;007xX/k 3-m7x~/k 3-3-K7x 
x;k 4-7/^D7xX/k 4-?OD7xX;k 4 
-yo^7xX;k 4~3-K7xX/K 2. 3-^7 
WD7xX/k 2, 3-y7oo7x-/k 2, 4- 
y7;^D7xX;k 2, 4-y'7DU7xX;k 2, 
4-y7Q : £7xX;k 2, 5-y7Wn7x-/k 
2, 5-y?DD7x-;k 2, 6-y7/^7xX 
/k 2, 6-y7na7x-/k 2, 6-^7n^7± 
x/k 3, 4-y7WD7x-/k 3, 4-y';DD 
7xX/k 3, 5~£y7/M-D7xX/k 3, 5-^? 
DQ7x^k 2,3, 4-h'j7W07xXjk 
2, 3, 4-Mj?c?n7x-/k 2, 3, 5-MJ7 
Wn7xx;k 2, 3, 5-b , j;oD7xx;k 
2, 3. 6-Mj7;M-u7x-/k 2, 3, 6-MJ 
;ao7x-/k 2, 4, 6-h'J7/WD7xX;k 

2, 4, 6-h'j;oD7xX/K 2, 4, 6-h'j:/ 
o^7x-ik 2, 4, 6-HJ3-F7x-/k 2, 

3, 5. 6-f h77WD7xX/k ^/^7WD 
7x->k ^y^OD7x^k 

[0038] (2) f¥:^h*v;$/k#x./k xh^y 
£/ktfx;k 7W*x#;ktf~;k >fy7o^y* 



(7) 
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/^-tfx/k >f y r h*y-;^;tfx 

/k s e c -7T^#/M?x/k tert-7>^ry 

v-tf/Mfx/k iE$l£> 4 v Lfcr ^M" 

^f>xh^y*^;K 3-y^nM.^-i 
-TD#*^#/l^X;k t e r t -^fVl^D'V* 
^/k**^#/U#x/k 7d^^ b^S^/Mfx/k 2 
-7nqExh^x#;Mfx;k 3-^0^-1 -To* 
*^#/k1?x/k 2 -T'u* - l -rntf^v^tf- 
/k 1 - 2-rDiJf*y*^#^ 2, 3- 

*-2-rQ#*$ofr;ktfx/k l -7"n^-2-7> 
*i/#/i^x/k 2-7n*-l-7'b*>'#/ktfx 
;k 4-7 r D^-i-7 r b^rx^;^-;K 1, 4-y 
7 r D^-2-7'h^x^^;K 1 

istifrtf-^ 6 i -M^> ; ^ 
*v#;l^x;k 7 -7'n^- i -^T^M^^U 
#x/k 8-^nt-l-3f^f";^^f^^jJC-;K 
9-5 r a J E-l-y^**2/*/PsK^/K 10-7*0 
1 -fy^^y*;^-;k 1 1 -7*0*- l - 
»»fyW^y*M-/k 1 2 -7d^~ 1 - Kr 

^7xy^#;U#x/k 4-^DD7xAy*^ 

-7x^7x7^y*/^/K 2-7;k*07x/ 
*x#/l-#x;k 4-Xb^y7x7^ry*W-;W 
[00 3 9] (3)8:^h+yXh^y^z;K 
X^^X^S^/L^-JK 3' , 6' -:t d Mf y VT 
^;kt*^#;P#x;k 3' , 6' -**1r*?*)V* 
*S/#/k1fx/k 3' . 6' . 9' -^^r^** 
•✓^sKx/k 3' ,6', 9', 12' -*^bU 
f>7kt*v#;k-tfx/k 

[004 0] (4)8:^h^rDt;W+>'*;^ 
x/k xh^f/Tntf/U^iy*;^-^. 4' , 8' 
-**VJ-)V**is*!}ViS-)V^ 4' , 8' -*3Mf 
fisfrttistifrtf^* 4' . 8' . 12' 

[004 1] <5)»:;*h*K Xh*$/ % rn** 
5^ >fVrD^y, /h^y, ^y/h^y, sec 
-7>*x, t ert-7T*K KKbftVttftttL 

> x >?n^*$^M-*i^ E^AS^<±ML3^v.7- 



tt& * v >ji$H» l t y ^ . am s v warn i 

y/Dt^hdfy, My* 7*0*^*^ 1-7' 
n^xh^y\ 2 -7'n^Xh^iy, l, 2-^7'cR 
i^y, 1, l-y7D«f^y N 2, 2-vT'n 
txh^ry, 1, l, 2~h>j7*n*xh*y\ l, 
2, 2-h»J^Xh^y, 1-7'o^rn^y, 
2-7 r D^-l-7°n^x s 3-7'n^-i-rn4f 

l-/D^-2-7Wy, 2, 3-5y'7'D^ 
-1-ra^y, 1, 3-y7n^-2-7n^ 
>\ 4-7*0*- 1~7>*K l-T'D^-l-7'b 
*;y\ l-7*oqE-2-7>*=y. 2-7*0^-1-7* 
h*>\ 1. 4— >Vu*-2-7>*>\ 5-7*0* 

>\ 6-7'o*- 1 -M^kt^fx. l-7o*-l 
7-7*a*-l-^T^:**>\ 
l-7 r n^-i-A,r^;l/>r^^. 8-7n^- 1 ~;fr 
y*^/M-*>\ l-ZD^-l-^f/my, 9- 

*K 10-7Dt-l-fy/^y, 1 -7*0*- 
1 -r^/P^-^^. 1 1 -7o*- l -^yfy/W 
l-rn^-i-^T^/kt*^ l 2-7*0* 
-l-FrS'/M"*^ l-yot-l-HfxyW 

T'D^h^yXh^y, 1 -To^Xh^Xh 
*i<\ 1-7*0*- 3' , 6' -rt^^r^:*^ 
y\ 1 -7*0*- 3' . 6' -#*^:t?*/kt*y, 
l-7*o*-3' , 6' , 9' -^^Tx/k**^ 
l-7n*-3' , 6' , 9' , 12' -**"*HJt 

5y/kt*>\ T^D^b^yrD^y, 1 -7"0*X 
F^y7°D^y 4 l-7ot-4' . 8' -ttVS 
-Jkt*>\ 1-7*0*- 4' , 8' -:*^Ti//kt 
3^ ^h^yXh^y. Xf^yXf^y, 3' , 
6' -^^r^^fy. 3' , 6' -i**^;*? 
f*rtot*v\ 3' , 6' , 9' -«tfyimy, 
3', 6', 9', 12' -^tf'Jfy^y, 
J* h^yrot/^y, X h*^rotVk**>\ 
4' . 8' -^«;^«y, 4' , 8' 

[0042] (6)8: 7 
x*^;P*^S/*;l/*^ % 3-7x;U- 1 -7a#4 
a^Mfx/k A~7x~)V- 1 -7h*$/;Jr;ktfx 
/k 5-7xX/|/- 1 y^Wz/K 6-7 

x x;U- 1 -^i/^^f5/*;PjJC^. 

[0043] (7) S¥ : 2-fh7tKD^y75^ 
*5y#/kKx/k 4-f h7h Kot^y^y^W 
-;k 2-enyxV^^;^x;K 
y**5y;>Utf:x/k 2-fh7tFDft7x>^ 
+:x;i- . -f h 7 1 K a 7 tl 7 'J /l-yf^ > t})\> 
4-fb7tHDe77^y*Wx;k 2-^ 



(S) 
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)Vyt V /X h*'>/Hl>tf-A; 2 - t'D y v/X 
i-77;l/;Kx;k 2 - tV^i-Vx 

[0044] ±ie n) - (i) ®<owsmwo%z\ 
( 2 ) mt-h zzt imt l. < . a v r Dd«f s^/m? 

x;k t e r t - 7" h * i/* )Vif.-)Vti: t'<0 2 WA±V> 

-ty* i/*/w+r- /u, 6 - ^ y-f* v-^/u-Kx/k 

2, 4-y^f/l'-3-^h^^*-/k 2, 6 
- V* TriV- 4 -^7 h * ytf/l^x/l^ i'O&aS&tf 
6 tlfww 2 «U^>7/u*;l4£MMS* /U;Kx;w« 
fc^LfcT^3=3rv^^jKx;uS*U0#tLv%. - 

a*i/#;l^:x/Wl#J>i5. 1 -70^-2-7 
QdMpi^WJxTk 1, 3-^o*-2-ro<1?^ 
S^tfx/WS^JlSHfc&itt: 2fU2Lt«>TA^A4ISr 

jfrrt*Kx/i*. £ 4> Wi**fc3*ifc 2 mXknT)l>* 

fl:^*»«fi * 7 * nx MJ sWtettfrftttil 0 
1 0 0 4 5 ] iiZ. ( 1 > CtJ^T, S&S 

TWStkW. 7 x 7* xS^JjVkV fit:** i t aw* 

ffl. -t%h%2, 6mz$>zztmjtn\ mm 

V. Wj&S7x/*>^)2. 6ffl[lcfc4Ctft:J:-3T. 
3K7 * ox HJ /Mfc^ttS: ffl^T Lt7^nx7 

CHL 3K7 :? ox h >j £ JHV ^T^-BK Lfc 7 9 

WMTS*. 1-=5ri?*>. iK7^nxh»j/Mk^t*Ui, 

[00 4 6] Wcff*t<tt, B&*V, W#7x7* 
vS<7)2, 6ft££>>). E&gVtf. 2W3±<r>Tjl>* 

ivmx'h&zttmz iw »(ckt^*a«*«7*d* 

K*****47/l*A^*fc»4l>^6JaJt*>7A' 

ftSfcfc-sflS^ * n^7xyfc^<o^c*Jlft: 

[ 0 0 4 7 ] JJEHR* ( 1 ) fcfc^T. 7x7*^8 
tJjeiBft«v, W**AL/ia»)OfflBCIi. 3S>£ 
3K7*oxMJ;Mfc£flJ$fl!OT£jS3il47*Qi/ 



t> i i ^ttgft l - 2 o fflakflf * fctttfttHwrt' 

3^vA><a^57/t'3^^;^x;l., B&SfvOvC 
& J: v>7 U -/M-* isiifrX-)^ Ugi fcli^Hft L 

/us. aa*fcji4H«L"c^4iiaan~i 21^7* 

a*y*. OHifc{i*ttUTV^fla«l-2 0flfc0 
i--2 0<i<7)v : 7;u=3f/U7$ys. 0^*^/1^ 

■a^Tv^Tti^x/df^s. s&£*vovti> 

j: u7- u y g£fctix b ns^ Ztmihtih . zii 

[0048] ±ie-JK^ ( 1 ) iZti^X. X. YfeiZ/ 

i;z<Oo^ i flr<fcfc-ott7v*a(^-C*6. SIS7 
^ ox h y Mt&toZ m->X£& ZtiZ 7 ^ d >7xy 

[0049] -tirfc^, JbiBHfc* ( 1 ) icfe^T.. Jb 
SBflOav, W*»'7x7dfy»«02. 61i(C*0. 

&LtZ7)V3*i'ti)V#-}V&X'b') . X. Yfeil^Z 
AH vfft t, 7 >y SRIR^T* * i U \ SK7 ^ 

hvtuisT-v^^ism-hzttfX'iiih. 
t^*Sfifc7^n^7xyfl:^«r«i. KtKI9ic« 

mhmmmzmmti 1 1 § . 

[0050] =5rfc. JJEHR* ( 1 ) fcfc^T. nJiO 
-4^S§C, JSFiL<ttl~2<oaaSrC*6. 

[005 1] *fHHtffl047^nxhy;Wt^»i:L 
%mUzMiifTilcr>itikmmifhtL&. 

[00 5 2] -ft^l ;4- ( 2-7xX;U-6- (2 
-7atM/) 7i/Jfy) -3, 5, 6- h'J 7/1^*0 
7^nxh'J;U: 

[0053] 

NC AfS CH(CH 3 ) 2 
F 

[0054] (t£Vn2 : 4- (2, 6-> ; 7xXy|^7x 
7^>-)-3. 5, 6-h'J7A^D7^D-h'J;U: 



(9) 



HWP10-3 1664 2 



[00 55] 
[£7 ] 



p 

[00 56] ££D3 ; 4- (2, 4-y'7i-^7i 
y^f^) -3, 5, 6-M»7;^07^or.MI;l/: 
[00 57] 
[£8] 



NC 




[0058] £-£ft4 ;4 - (2, 4. 6-MJ7x- 
/P7x/*:V) ~3. 5. 6-M»7/p3rD7^n^h 
■J/l/ : 

[00 59] 
[£9] 




[0060]£&!|U5 ; 4- (2- (2-7a^^) 
^-^-6-71-^71/^5/) -3, 5, 6- 

[0061] 
[£10] 

p0 2 CH(CH 3 ) 2 

N Vv (h w 



[00 6 2]££fll6 ;4 - (2 - O-'CMfS') 
*M^-6-7i-/l'7iy i f>') - 3, 5. 6- 

[0063] 
[£l 1] 



^0 2 CH(CH 2 CH 3 ) 2 
F \_ 

[00 64] ££ft7 ; 4 - (2 - ( 3-^y 
#;U#-;U-4-7x-/W7x -3, 5, 6- 
MJ 7/M-07?d:i : 
[0065] 
[£12] 

D 2 CH(CH 2 CH 3 ) 2 




[0066] ££ft8 : 4 - (2-tert7b^ 
;^Z/l,-6-7z^7iy^i/) -3, 5, 6-h 
'j7/^D7^or:MI;l/: 
[0067] 
[£13] 

=030(013)3 




[0068] ££*9 ; 4 - ( 2 - ( 3 -'vSE-tfV* 
v) ^^-6-7i-/l-7x7 J ry) -3, 5, 
6 - HJ 7;Wo7?oa HU;l- : 

[0069] 

[£14] 

jX) 2 CH (CH 2 CH 3 ) CH 2 CH 2 CH 3 

F 

[007 0] £&%1 0 ; 4- ( 2 - Kb-^VfilJ 
^->) AW:-/l'-6-7i-;l'7xy^y) -3, 
5, 6-M)7;^07^P-M»^: 

[007 1] 

[£15 3 

jX> 2 CH (CH 2 CH 2 CH 2 CH 2 CH 3 ) 2 

nctV^f 



(10) 
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[007 2Hfc*»l 1 : 4- (2- (2, 4->** 
#/U*-/U-6-7 x-Jl>7 3lJ 
-3. 5, 6- HJ 7/M"n7 h'Jrt' : 
[0073] 

[•fki 6] 

j;0 2 CH[CH(CH 3 ) 2 ] 

F 



[0 0 74] it^mi 2 ; 4 - (2- (2. 6->W 

Jfv') -3, 5, 6- HJ 7/M"n7 ? O- HJ ^ : 
[0075] 
[<fcl7] 

0) 2 CH[CH 2 CH(CH 3 ) 2 ] 



NC> 



NC 



F 



[0 0 7 6] fcfcftl 3 ; 4- (2, 4-5/<2-7n 
^;Prff^.;P-6-7x-;U7j;y ;J f->) -3, 
5, 6-HJ7/M-o7:?a-HJrt' : 
[0077] 

[fti8] 

f0 2 CH<CH 3 ) 2 
J/ ^V- r o 2 CH(CH 3 ) 2 




[0 0 78] tt£ftl4 ; 4 - (2- (2-7h*S/) 
6-7x-;l'7i/#y) - 3, 5, 6- 

[0079] 

HU9] 

D 2 CH(CH 3 )CH 2 CH 3 



[ 0 0 8 0 ] 1 5 : 4 - (2- (2-^b :J f 

6 - hV 7WD7 ?EJ- h 'J A- : 
[0081] 
[ft2 0] 




:0 2 CH(CH 3 )CH 2 CH 2 CH 3 



[0082] fc£»l 6 : 4 - ( 2 - (3~^h^f^7 
o^i^) ^;ktC-;P-6-7x-^7x/^v-) - 
3. 5. 6-M>77l'^n7f Q-h'J^: 

[0083] 

Ut2 1 ] 

:0 2 CH 2 CH 2 CH 2 OCH 3 
/"A 




[0 084] It&Ml 7 ; 4 - (2, 4-5> <2-*b 

^xxb^) 6 - 7 x-;U7 x /^i-- ) 

-3. 5, 6-bU7^07^D^hD;P : 
[0085] 
Ht22] 

p0 2 CH 2 CH 2 OCH 3 
* ^-C0 2 CH 2 CH 2 OCH 3 




[0 086] ft^ftl 8 ; 4 - (2-xh^fy-6-7 
x-^7x/^rv) -3. 5, 6-HJ7A<:*07?n 

[0087] 
Ht2 3] 

i 2 CH 3 



[0 088] 9 ; 4 - ( 2. 4 - i-'x h * - 

6-7x^;l-7xydrx) -3, 5, 6-MJ7/kto 
7^n-h'J;k 

[0089] 

Hfc24] 

?CH 2 CH 3 

^-OCH 2 CH 3 




(11) 
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[0090] •fb£-*2 0 ; 4 - ( 2 -^VVfottlsjj 
W-*-6-7 £ -;l'7iy^i/) -3, 5, 6-h 

[0091] 
[-fb2 5 ] 




[00 9 2Ht£*2 1 ;4 - (2-7i^f/^-/ 
filVt'-lV-b-? z.-)l7 -3, 5. 6- 

[0093] 
U\L2 6 ] 




0 2 CH 2 CH 2 — ^ 



[0 0 94] it-k^22 ; 4 - (2- (2-f h5t K 

-3, 5, 6-Y>)7lV*U7?'Q- hV/l : 
[0095] 
[fc27] 




[0 0 9 6HL3*2 3 ; 4 - (4 - (2~rh7th' 
D7^7 'J;^^f ^ ) 6 - 7 x -ivy x / 

-3, 5, 6-Mi7;^n7^D^bW: 
[0097] 
[fc2 8] 



C0 2 CH 2 -Q 




[0 0 98] -fk-£*2 4 ; 4 - (2, 4-y(2-fh 
7tKD7yl/7iJ )VJS* i/ ) filVX-lV - 6 - 7 x 
7x/df^)-3, 5, 6- h'j7;^n7^D- M) 

[0099] 
[fL2 9] 




0 2 CH 2 — Q 



- -H 2 — Q 



[0 1 00] ^-^32 5 ; 4 - (6 - (7n^7x- 

-2--fy7 0 n--K^^/^'-yP7xy^>') - 

3. 5, 6-h'j7;^U7^azMJ;i,: 

[0101] 

[fL3 0] 

:o 2 ch{ch 3 ) 2 

-Wo 

> — ' Br 

[0 102] 6 ; 4 - ( 7o^- 2 —A V7°c? 

-+r^>-^;P^;P-6-7x-;P7xyJf>-) -3. 
5. 6-hU7/l-^D7^D^ht»;l': 

[0 103] 

[ft3 1] 

p0 2 CH(CH 3 ) 2 



F 



[0 104] ft£ft2 7 ; 4- (6- (4-?on7x 

-AO -2-4 vro^^ptf-^x/df^) ) 

-3. 5, 6-MJ7^07^n- hf/t- : 
[0 105] 



[•fb32] 




[0 1 06Ht£$j28 ; 4- (4-7/M-D-2- 
( 2-/> h^fi^xh^x) ^;^-;I/-6-7x-/U7 

i/^)-3, 5. 6-M;7;M-u7?o-Ml 

)V : 

[0 107] 
[ft3 3 ] 



(12) 
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:0 2 CH 2 CH 2 OCH 3 



[0 108] ft£*2 9 ; 4 - (6 - <4-7*Q*.Xf- 
;l/7i-;H - 2- (2~fh7t F07^7'J;^ 
^;^-^7x7Jfx) -3, 5. 6-HJ7/M- 
D7?a; Ml ;P : 

[0 109] 

[^3 4 3 

02CH 2 — (J 




CH 2 Br 

[0 1 10Mteft30 ; 4 - (6- (4-7*n=E*h 

-3, 5. 6-b , J7^D7^P-hU;U : 
[0111] 
I€3 5] 

:0 2 CH(CH 3 ) 2 




OCH 2 Br 

[0 1 12Hfc£»3 1 :4- (2- (2-^b^x 
h^fx) ^^-6-7x-^7i;^y) -3. 
5, 6-Hj7/l':*n7?o.=.MJ;l/: 
[0 113] 
[ft36] 

rO 2 CH 2 CH 2 0CH 3 



[01141^*32:4. 5 - MX ( 2 ->f V 7*Q 
^^;^-;l^-6-7i-^7xydrx) -3. 6 

[0 115] 
[ft3 7] 




C0 2 CH(CH 3 ) 2 
0 2 CH(CH 3 ) 2 



[0116] ft£»3 3:4, 5 - t'X ( 2 - t e r t 
-7"h=Sf^;^-/P-6-7x^U7xy4f^) - 
3, 6-x7/M-n7?n-h'J/l': 

[0 117] 

[ft3 8] 




C0 2 C(CH 3 ) 3 
0 2 C(CH 3 ) 3 



[0118] <t&fo3 4 ; 4- (4- (2-7'DWf 

^-^-2-7x^71/^^/) -3, 
5. 6-M»7/M-n7?n.=.MJ/U: 
[0119] 
Hfc3 9] 



NC 




NC 



F 



C0 2 CH 2 CH 2 Br 



[0 120Hfc£ft3 5 ; 4 - (2- (2-7'otxh 
dfi') *;l/tC-;U-6-7x-^7xy^->-) -3. 
5, 6-HJ7;M-o7?n:ih>J/l/: 
[0 121] 
Hfc4 0] 




C0 2 CH 2 CH 2 Br 



[0 1 22] tt&m 6 :4 - (2- (6-7o^ 



(13) 
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3, 5. 6-h l J7WD7^o_hiJ/k 
[0 123] 
Cfc4 1 ] 



ii 
NCT^^F 



C0 2 (CH 2 ) 6 Br 



CO 1 24] ^fl|3 7 ; 4 - ( 2, 4-v 1 (6-7n 

^)-3, 5, 6 -hi; 7/^07^0- h'J/P : 
[0 125] 
Ht4 2] 




C0 2 (CH 2 ) 6 Br 
F C02(CH 2 ) 6 Br 

[0126] fc£ft3 8 ; 4 - ( 2 - ( 2 -7ntxf 
*)-6-7i-;l'7i/#x)-3, 5, 6-MJ7 
WD7^D-h »J;P : 

[0 127] 

Hfc4 3] 




[0 1 28] 9 ; 4 - (4- ( 2-7'n^xh 

^fy) -2-4 VTutf*>'tiJU#—>U-6-yjL->l< 
7x/*y)-3, 5, 6-hU7;^D7^nzhiJ 
;l/ : 

[0 129] 
UtA 4 ] 



OCH 2 CH 2 Br 




[0 130] <b£®>4 0 ; 4 - (2- (2-7n^xh 
=5f^) -6-71-^71/^y) -3, 5, 6 - h U 
7MD7^n-h'J/P: 

[0131] 

Ift4 5] 




[01 32] 1£&h4 1 : 4- (2- (2-7'o^xh 

*;Kf-^-6-7x-/P7iy^y) - 3, 
5, 6-hy7WD7^D-M;;k 
[0 1 33] 
[ft4 6 ] 

f0 2 (CH 2 ) 2 Br 




[0 134] fc£»4 2 ; 4 - (2- ( l-7*n*-2 
-rn^y^M^- 6 - 7i-/1/7i ) - 
3. 5, 6-HJ7/M-n7?nxHJ;i,: 
[0 13 5] 
[fc4 7 ] 

p2CH(CH 3 )CH 2 Br 



[0 1 3 6] fc£*4 3 ; 4 - (2 - (l-7ot-l 
-TD^dfv) *M^-6-7i^7i7^fy) 
-3, 5, 6-h'j7;^D7^DXhiJ;l, : 
[0 137] 
[ fU 8 ] 

0 2 CH<Br)CH 2 CH 3 




[0138Hfc£*44 ;4- (2- (1. 3-^'7o 
* - 2 - TO;** 1/ ) ^/PtfX/U -6-7i-/1^7i7 
*i")-3, 5, 6-hU7;U^07^Dc:h'J^: 

[0 139] 

[ €4 9 ] 

po 2 CH(CH 2 Br) 2 




(14) 



nm¥l 0-3 1 664 2 



[0 140] ffc£ft4 5 : 4 - (2- ( 1. 4->7d 
^&-2-7>*x) *yU--n^;U-6-7x-;U7xy J f 

-3. 5, 6-Mi7;U7fn7^Dr:h'J;U: 
[014 1] 
[ft5 0] 

:0 2 CH ( CH 2 Br ) CH 2 CH 2 Br 



[0 14 2] ^134 6 : 4. 5 - ( 4 - ( 6 -7 
o^dfv-yU) -2-7i-Wxy J fy) -3. 6- 

[0143] 
Ut5 1 ] 



^-(CH 2 ) 6 Br 




(CH 2 ) 6 Br 



[01 443 ft£&4 7 ; 4, 5-t*A ( 2- ( 2-7 
Dtih^yA^&V) -6-7x-;l^7xy=3f^) 

- (2-Ih^^M-^-6-7x-/!'7x/^ 
x)-3. 6-x7;M-n7?P-MI^ : 

[0145] 

[ft5 2] 




C0 2 CH 2 CH 3 
0 2 CH 2 CH 2 Br 



[0 146] (t£&4 8 : 4. (2 - (2. 3 

-y'7'Dt- 1 -rn*-*^) *;l,t:^-6-7i- 
^7x7^^) -3. 6-x7;l/Ji-n7^D- 

[0 147] 

[ffc5 3] 



C0 2 CH 2 (CHBr)CH 2 Br 
0 2 CH 2 (CHBr)CH 2 Br 




[ 0 1 4 8 3 *^BJ07 ? o- b >J ;Ht£*Oi? 
Silt Wg> 7 x /-H-tt&y>b'J?%< t t-O^Any 

[0 1493 WTtc, W8Vi<mmy?'a- v 'J/Mt-& 

[0 1 503 ( 1 ) iz^-fyfv-h 'J;Mt^ 
fcWfcfc;h.fcr, Tl££ ( 2 ) HL/i*^T^T# 
[01513 
Ht5 4] 





(2) 



[01 52] ifc, ±.ite&l&lziS^X . »7xy (3) Cjnt7^n- h'J/KI:^S:&f£t^^. 
-A-fb^$r2fgftffl^SC:i:lCj:oT. Tie-Sit [0 153] 



(15) 



^¥1 0-3 1 6 642 



Hfc5 5] 



w 



Vr CN 



CN 



W 

[0154] xmxmm? ? d— h v /wt^i 

V/!J3-;K T-bhxM);k O'V-MI/K tT'J 
x>> N, N.-vjrffVWVl'ArS N\ N-y^/U-2 

L<i±, T-fehxbU/K ^>"yxHJ;l/T'&£. 

[ o 1 5 5] a*;. jwkhthl Rj&oaMftflarr i 

f7l/r$y&i'^3$7$>ft;£a, KOH. NaO 
H, K 2 C0 3 . Na 2 C0 3 . KF. NaF^tW 

>v*v &mt-sm®tomj tyti&tf. m l<\*k ft 

[0156] *»WTti. *8?&E 1 0 OgE (OT. a 

i ;-^ST-am^fLTv^i>7xy-;H!:-&ftSr2--4 o 



(3) 



x/->wfc*»i*/wcHl/ci-«-2*/k utKit 

1. 1-1. B^K^effl-CttaAT-. Rfci&g3 0~ 
2 5 0-C. ff*L<{i5 0-2 0 0"C60eiBTRJC$* 

^ix^x^x^rv-^mxmm^ixx^iy^y- 

iVfc&fal^MznLXO. l-8t;K #£L<ii 
0 . 5-4 t/KO^TttSLC-CRBS-fr* . 
[0 157] 

[0 158]^S6^1 

fmfc&mi 1 : 4- (2- (2. 4-^^-3- 
'Oh^-i-') ^trx;l.-6-7xX/P7xy^^) - 
3, 5, 6-h'j7/^C77^oxhU;W«7)gji 
2- (2, 4-^y^;P-3-^>'h4fv) tf/i^-Kx/p 
-6-7xX/P7xy-;P3. 12g (0. 01^ 
)V) , 74 g (0. 03W , r 

h77WD7^D^MiW. 00s (0. Ol^E: 
;U) fciryr-t hxh 11^2 0 m 1 5-1 00m 1 Hop 

£ b K J: 0 B Wftoaatfe^-^ 4 . 0 4 g fcftfc ( R 
¥8 2%) . ft^cBS^tftlrtxii. TElllfcS* 

[0 159] 





M + = 492 




H 


C 


N 


F 




4.7 1 


6 8.2 9 


5.6 9 


1 1.5 7 




4.6 7. 


68.4 1 


5.66 


1 1.54 



[0 16 0lHtt$l2 

m<t&V)5 : 4 - (2 - tf/I^Cx 
/P-6-7x-;l-7iy^)-3, 5, 6-HJ7A- 
:t07?0XM>;K9S8i 

2- (2-rn^y) *;Kf^-6-7i^7i 
7-/U2. 5 6g (0. 0 1^) . 7-yfb$'J'>£ 
1. 74g (0. OS^/U) . f ^57/W^7^^- 
M>;P2. 00 g (0. 0 1*;P) isJri^T-fehxMJ 



/U2 0ml £1 0 0m 1 HoP7 7X3fcttii*. 3SE 
T4^0RJEE§^. 7 vffc$ U^^r 

fe^~=Sf3. 8 0g£f»fc Wm87%) . «<5>*utl 

[0161] 
1*2] 



(16) 



HSW 1 0-3 1 6642 





Ivf = 4 3 6 




H 


C 


N 


F 




3.4 6 


66.0 6 


6.42 


1 3.0 6 




3.5 1 


6 6.59 


6.3 2 


13.17 



toi 6 2] mmm3 

M^:-it^44 : 4- (2- ( 1 . 3-^*7*0^-2- 

3, 5, 6-h0yjU*ny?n-hVjUDWim 
2 - ( 1. 3-i''7'Dq&-2-7*D^v) 
-6-7x^7i/-/M. 14g (0. 01* 

. 7 yfl^ U >7A 1 . 74 g (0. 0 . r 

h77/^07^0-h'J;l^2. OOg (0. 01* 



rt') *>«fctf7-t h-MJ^Om 1 £ 1 0 0m I QoP 

i t C «fc •) g«ft<7»fe^-* 5 . 0 5 g fcflfc ( JR 
^8 5%) . »fcfufcB«*M>tttttt* TE*3t3frf 

[0163] 
[S3] 





l M* = 594 




H 


C 


N 


F 


B r 




2.2 1 


48.5 1 


4.7 1 


9.5 9 


2 6.90 




2.3 1 


47.9 3 


4.6 7 


9.5 2 


2 6.74 



[0164] HH0I4 

fH&te&bi o : 4- (2- {e-^yft}/^^) a 

/t^/P- 6-7x-/P7x/*x) -3, 5. 6-h 
'J 7**0 7 9 Q- h U AOU 
2- (6-^y-r^yJf^) A^f-^-6-7x-^ 
7x/-/l/3. 6 9g (0. 0 1^) . 7 7ft*!l'> 
Al. 74g (0. 03*/W) . fh77/^D7^n 
-hU;P2. OOg (0. 0 l^U) iiJ:lA'T-feh-h 



'J/P2 0m 1 $-1 0 0m 1 0OP7 7X3{Ctta^, if 
SET 4 ISPRKS -frfe . RfE&TSL 7 y flyfr l> 7A 2: 

Hfey-^r4. 28s£#fc (IR^7 8%) . »6*ufc 

[0 16 5] 
[«4] 





M + = 5 4 8 




H 


C 


N 


F 




5. 7 0 


7 0. 0 6 


5. 1 1 


1 0. 39 




r 5. 62 


7 0. 1 3 


5. 21 


1 0. 26 



[0 166] 

[3WJ«03»*] *%mco§iMtcy9a- h >j>wfcaft 
l£if£ftT&fti<7)T'$>ft. I$K3W'? hr-f*?** 

iG^aHEiMWWcfflv^tift 7*Qx7->-ffc£fo<ois 

ft. Sit, KM*. SrM. MWmtlfthXS 
fc. idLfc«tt*fSSL»61«*V^L2ilJaJ:OS 
8S2£ 7 ? o - h 'j ;HM8o^yHf >«LhoRW-tf fifc 



«ftt*Jj:Wgiflrttt:«iri5»). 4fc 6 5 0-9 0 0 n 
mOjfijSyWSfcSyKfc ftSH&&7 ? o xT- 

[0167] *&mtoW&i&G.Xtli£. 79u-hO 

T'fcft. 



